Great Ormond Street Hospital

MR augmented CPET y |

Dr Vivek Muthurangu
Director of Cardiac MRI - GOSH

Reader in Cardiovascular Imaging & MR Physics - UCL




® No disclosures



Exercise Iintolerance d



Exercise Iintolerance d



Exercise Iintolerance d




Exercise Iintolerance &




Exercise Iintolerance &




Exercise Iintolerance




Exercise Iintolerance




Exercise Iintolerance




N
=)
~

D
O
-
Q)
| -
Q
O
e
-
D
R
O
| -
O
X
LLI




D
O
-
Q)
| -
Q
O
e
-
D
R
O
| -
O
X
LLI




Fick principle 2




Fick principle 2




Fick principle i




Fick principle i




Fick principle i




Fick principle i




Q@
L
O
-
=
Q.
¢
RS,
LL



Q@
g
O
-
=
o
¢
O
LL






Measuring VO2 in scanner




Measuring VO2 in scanner




Measuring VO2 in scanner




Measuring VO2 in scanner




Measuring VO2 in scanner 4




Measuring VO2 in scanner



Measuring VO2 in scanner



Measuring VO2 in scanner

Oxvagen consurnphicn (L/min)

oy o : ‘i’ “

r’,/

¥ N, —1
P

[\

o
[

(2]
(=]

Cardiac Qutput (L/Min)
c o

om

1

SO 100 150 200 250 200 3£0 400 450 500 S50 600

Tima (3)

o

3

L

S0 100 15C 200 280 300 350 400 450 200 550 60C

Time(s)

Barber et al. Physiol Meas 2015



Validation and feasibility



Validation and feasibility




Validation and feasibility

~
On

W
Ol
o

MR VO2 (ml/min/kg)
> O

@)

35 50 65 80
CPEX VO2 (ml/min/kg)

)
@)



Validation and feasibility

45
. °
2
é )
E 25
S| ez

° °
~ 15 *
= °
)
Barber et al. Physiol Meas 2015 20 35 50 05 80

CPEX VO2 (ml/min/kg)

VO?2 ratio

—

O
o

O
)

=
~

O
N

o

0 15 30 45 60

Average VO2 (ml/min/kg)



Validation and feasibility

45 1
©
% 35 0.8
— Qe
£ = 06 o,
E 25 o b o e ... o _ ...
Ql %o %
O S O
15
o O
=
. O 0
Barber et al. Physiol Meas 2015 20 35 50 65 80 O 1 5 30 45 60

CPEX VO2 (ml/min/kg) Average VO2 (ml/min/kg)




Patient study .



Patient study .

Control & PH ® ToF

18 ............................................................. 7 ..............................................................
2 14 =
< £
- c
g £
Ql O
g §) O

2 2

Rest Exercise Rest Exercise

Barber et al. Circ CV Imag 2016



Patient study .

Control & PH ® ToF

18 ............................................................. 7 ..............................................................
2 14 & =
= £ =
- = N
= 10 = O
C\I N
O © O @)
> =

2 2

Rest Exercise Rest Exercise Rest Exercise

Barber et al. Circ CV Imag 2016



Patient study .

Control & PH ® ToF

18 ............................................................. 7 ..............................................................
2 14 & =
= £ =
- £ N
= 10 = O
~ o =
O © O @)
> =

2 2

Rest Exercise Rest Exercise

70 .............................................................

%) —

- o2

> L

%) Ll

g 20 ........................................................... E

o
15 ..............................................................

50 10 50
Rest Exercise Rest Exercise Rest Exercise

Barber et al. Circ CV Imag 2016



Exercise CMR-CPEX - Fontan A

Control ® TCPC
18 ........................................................... 7 ............................................................. . 10 ..............................................................

a —~ E

.......................................................... (Q\| @)
= 14 E S
£ : 5
z -
O O O
> =

2 2

Rest Exercise Rest Exercise



Exercise CMR-CPEX - Fontan A

Control ® TCPC
18 ........................................................... 7 ............................................................. . 10 ..............................................................
= < S
.......................................................... Al @)
= 14 E S
£ £ 5
5 :
O O O
> Z
2 2
Rest Exercise Rest Exercise Rest Exercise
w




Exercise CMR-CPEX - Fontan A

Control ® TCPC
18 ........................................................... 7 ............................................................. . 10 ..............................................................
= < S
.......................................................... Al @)
= 14 E S
£ £ 5
5 :
O O O
> Z
2 2
Rest Exercise Rest Exercise

O2 extraction

Rest Exercise




Exercise CMR-CPEX - Fontan

Control ® TCPC
18 ........................................................... 7 ............................................................. . 10 ..............................................................

fo — -
.......................................................... Al @)
g & € S
£ £ 5
5 :
O O O
> Z

2 2

Rest Exercise Rest Exercise
B Normal [ TCPC

l v, : 0.15
@)

IS { ' g 0l
0 %

= < 0.08
O e

8 o #{ ¢ _%o 0.04
|_

80 \ 0.00

Rest Exercise Mass




Conclusion




Conclusion




Conclusion




Conclusion !

\




Conclusion !

\ /

| Veryfeasible = | MR-CPET |




Conclusion !

\ /

| Veryfeasile = | MR-CPET | m=) +Cath-vascular




Conclusion !




his year marks the 50th anniversary of the publication in

1967 of Human Guinea Pigs, an anthology of the cruel,

dangerous and often purposeless experiments heing carried
out - In leading academic medical centres in Britain - on infants,
pregnant women, the mentally ill, the old and the dying. Thus, in
one typical procedure, the participants were requested to exercise
on a standing bicycle with a tight mask {itted over the [ace while a
thin catheter, inserted through a large bore needle in the arm,
monitored the pressure within the heart.

The Telegraph 2017



